Considered as the father of coordination chemistry, the Alsatian chemist, Alfred Werner, had an enormous influence upon much of twentieth century chemistry [1] . This is reflected in the words of another Alsatian chemist, and Nobel laureate, Jean-Marie Lehn, in describing supramolecular chemistry as "generalised coordination chemistry" [2] .
Werner, working at the University of Zurich, conducted a remarkable variety of syntheses of cobalt(III) compounds in particular but did not live to see his rationalisations of their nature justified by another great scientific advance of the twentieth century, X-ray crystallography [3] . Somewhat paradoxically, this advance has also revealed that Werner was fortunate in that the usual complexed form on Co(III) of a ligand he used extensively, 1,2-ethanediamine, "ethylenediamine" = "en", was that of a chelate. The characterisation of unidentate and bridging forms of coordinated ethylenediamine, however, is quite recent [4, 5] and the development of syntheses specifically designed to produce "hypodentate" ligand [6] complexes of Co(III) with polyamines more recent still [7] .
One of the best known syntheses of a coordination compound is that of [Co(en) 3 ]Cl 3 •3H 2 O. The procedure first reported by Werner is one for which a yield of 95 % is conventionally quoted [8] . Such a figure would be regarded as excellent, and it is of practical significance, but, as is usual with such information, it is not accompanied by any explanation of why the yield is not 100 %. In general, any deficiency from 100 % may be due to incomplete reaction, the diversion of some material along another reaction [4] . This complex proved to be present in ~2 % yield in our syntheses, its crystal structure ( (Fig. 3) , E, F, only one of these (F) having been previously characterised by a structure determination [21] . While it is possible to write highly speculative mechanisms for the generation of such species from en, the real point of interest here is that the in reference to whether the C-C bond of the separate en units is oriented parallel ("lel") or obverse ("ob") to the C 3 axis of the averaged complex ion form [22] . More precisely, using using upper-and lower-case Greek symbols to denote the helicities about the metal and of the ring conformations [23] , the designation lel 3 is equivalent to Δ(λλλ);Λ(δδδ), lel 2 ob equivalent to Δ(λλδ);Λ(δδλ), etc. In the case of N-methyl-en complexes, the assumption that the N-methyl group would prefer an equatorial orientation on and so "lock" the ring formed by chelation, leads to the conclusion that two diastereomeric forms should exist, depending on whether the ring is λ or δ and the N-methyl centre of R or S configuration on a Co centre of one particular chirality (Fig. 4) . This is as observed for the two isomers shown in Fig. 3 , though of course these structures establish only the situation in the solid state and do not necessarily mean that in solution there cannot be an interconversion, not requiring inversion at N, with forms involving axial methyl substituents. In addition, the inversion of the N-methyl-en ring in passing from one diastereomer to the other is associated with inversion of one of the en rings, so that it happens that both these complexes can be described as lel 2 ob species. This is possibly in part a consequence of different hydrogen-bonding arrays in the two species, one of which is anhydrous while the other is a dihydrate. For simple en chelate rings, the energy difference between lel and ob orientations is expected to be small [22] , and in the Cr(III)
analogue of A, for example, crystallised as its chloride-tetrachloromercurate(II) rather than, as for the Co compound, as its chloride-tetrachlorozincate(II), the two rings have the same conformations, rather than the opposite as in A [13] . This sort of observation of subtle features of the complex ion stereochemistry is not uncommon [24] and a further example is the fact that in the present structure determination for C as its dithionate, a lel 2 species was found, whereas in the (+) 589 -3-bromocamphor-9-sulfonate the species is a disordered mixture of ob 2 and lelob , and in the chloride lelob. As well, the en-bridged species B crystallises in space group P2 1 [25] . Were it to have been assumed that conversion between chiral forms of the chelate rings could be slow, the result may have been much more difficult to interpret. In an era of catchcries such as "atom economy", "green chemistry" and "molecular engineering", it is a salutary lesson that an apparently efficient synthesis, such as that of [Co(en) [4] , in which the two metal centres are of the same chirality. 
